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1. An optical intensity control system for use with 
optical switch providing individual signal paths between/ a 
plurality of input ports and a plurality of output ports, 
said switch having a plurality of wavelength diyision 
multiplexers • for combining sets of individual pitched 
optical signals into multiplexed switched optical/ signals, 
the system comprising: 

a plurality of optical splitters, each bein^ connectable 
to an output of a respective one of the wave/ength division 
multiplexers; 

a plurality of variable optical intensity controllers 
(VOICs) for insertion into respective one/s of the individual 
signal paths and for individually controlling the intensity 
of optical signals present in said ^respective ones of the 
individual signal paths in accordance with respective 
intensity control signals; and 

an equalizer connected to /the splitters and to the 
VOICs, for producing an estimat/ of the optical power of each 
individual switched optical/ signal and generating the 
intensity control signals af a function of the estimates of 
optical power - 

2. A system as claimed in claim 1, wherein the equalizer 
comprises: / 

for each of the /optical splitters, a wavelength division 
demultiplexer connected to an output of said splitter; 

for each waveflength division demultiplexer, a plurality 
of optical receivers connected to said demultiplexer; 

for each csptical receiver, a power estimator connected 
thereto; and 

a commonf controller connected to each power estimator; 
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said controller being adapted to read a power estimate 
from each power estimator and to generate said intensity 
control signals as a function thereof, 

3, A system as claimed in claim 2, wherein eacj?^ optical 
receiver is a narrow-optical-bandwidth optical reviver tuned 
to a single optical wavelength, 

4. A system as claimed in claim 1^ whej?6in the equalizer 
comprises : 

a front end circuit having a plurality of inputs for 
receiving the multiplexed switched o^itical signals, the front 
end circuit being adapted to controllably isolate individual 
switched optical signals frqjtl the multiplexed switched 
optical signals; 

an optical receiver yiiit connected to the front end 
circuit, for converting/ any isolated individual switched 
optical signals to elec^ical signals; 

a power estimation unit connected to the optical 
receiver unit, fo/ time-averaging the electrical signals, 
thereby to obtaii)/respective estimates of optical power; and 

a processjj^r connected to the power estimation unit and 
to the fjconv end circuit, the processor being adapted to 
cause the >front end circuit to isolate selected individual 
switched ^optical signals, the processor being further adapted 
to generate the intensity control signals from the estimates 
of op^cal power. 

"5, A system as claimed in claim 4, wherein the irofrtT^iici 
circuit comprises, for each of the opticcHT splitters, a 
wavelength-tunable optical bandpa^'g'rilter connected to an 
output of said spli 
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fectably 



wherein the processor is further 
tune the f ilters^__J[ru- ot^ex — focause selected individual 
switjcfe^d'^optical signals to be isolated. 

6. h system as claimed in claim 1, wherein the front 
circuit comprises: 

an optical switch matrix having a plurality of inputs 
i*espectively connected to the plurality of splitte/s and 
having a plurality of controllably erectable mirrors A/and 

a wavelength division demultiplexer conneoced to an 
output of said switch matrix; 

wherein the processor is further adapted/ to selectably 
raise one mirror at a time on the optical /switch matrix in 
order to cause selected individual switched optical signals 
to be isolated. 

7. A system as claimed in claim^ 6, wherein the optical 
receiver unit comprises narrow^ptical-bandwidth optical 
receivers each tuned to a/ single, distinct optical 
wavelength- / 

8. A system as claimed xn claim 1, wherein the front end 
circuit comprises: / 

a first optical switch matrix having a plurality of 
inputs respectively cdnnected to the plurality of splitters 
and having a plurality of controllably erectable mirrors; 

a wavelength y^ivision demultiplexer connected to an 
output of said first switch matrix; and 

at least one second optical switch matrix^ each said 
second optical/ switch matrix having a plurality of inputs 
connected to the wavelength division demultiplexer and having 



a plurality of controllably erectable mirrors; 
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wherein the processor is further adapted to selectabJ 
raise one mirror at a time on the first optical switch mat^ 
and to raise one mirror at a time on the at least one s^ond 
optical switch matrix in order to cause selected 
switched optical signals to be isolated. 




front end 



9. A system as claimed in claim 1, wherein 
circuit comprises: 

a first optical switch matrix having A plurality of 
inputs respectively connected to the plurality of splitters 
and having a plurality of controllably erectable mirrors ; 

a wavelength division demultiple^jer connected to an 
output of said first switch matrix; 

at least one second optical switch matrix, each said 
second optical switch matrix having a plurality of inputs 
connected to the wavelength division demultiplexer and having 
a plurality of controllably erectable mirrors; and 

a coupler connected to az{ output of each second optical 
switch matrix; 

wherein the processo/ is further adapted to selectably 
raise one mirror at a tMe on the first optical switch matrix 
and to raise one mirro/ at a time on the at least one second 
optical switch matri>/ in order to cause selected individual 
switched optical siahals to be isolated- 
ID. A system as/ claimed in claim 1, wherein the front end 
circuit compri^s : 

an optical switch matrix having a plurality of inputs 
respectively connected to the plurality of splitters and 
having a plurality of controllably erectable mirrors; and 

a wa^relength-tunable optical bandpass filter connected 
to an ourtput of said optical switch matrix; 
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wherein the processor is further adapted to selectably 
tune the filter and to selectably raise one mirror at a ti4e 
on the optical switch matrix in order to cause selected 
individual switched optical signals to be isolated. 

11. A system as claimed in claim 4, wherein the /intensity 
control signals are produced sequentially as a tiitie-division- 
multiplexed intensity control signal, the equ^izer further 
comprising: 

a demultiplexer having a data input an4 a control input 
both connected to the processor and having a plurality of 
outputs, for receiving the time^division-multiplexed 
intensity control signal at the /data input and for 
controllably distributing time-basecf portions of the time^ 
division-multiplexed intensity co^^trol signal to selected 
ones of its outputs as a function of the signal received at 
its control input; and 

a latching circuit •ha;<ring a plurality of inputs 
connected to the outputs of the demultiplexer, a plurality of 
outputs connected to the VpiCs and a control input connected 
to the processor, for transferring the value at any one of 
its inputs to the corxfesponding output in response to the 
signal received at its/control input and subsequently holding 
that value. 

12. A system as claimed in claim 4, further comprising: 

a reference/ path having a reference optical receiver 
connected in seties with a reference power estimation unit, 
the reference^ power estimation unit having an output 
connected to /the processor; and 

a refe/encs light source for controllably emitting light 
having a sfelectable wavelength, the output of the reference 
light sodrce being coupled to each multiplexed switched 
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optical signal at the input of the front end circuit and 
being coupled to an input of the reference optical recei) 



ISO 



13 • A system as claimed in claim 12, wherein the /reference 
light source is connected to the processor and /wherein the 
processor is further adapted to: 

obtain from the reference power estifmation unit a 
reference estimate of the optical power /of the reference 
light source while bypassing the front encf circuit; 

apply control to the front end / circuit in order to 
obtain an estimate of the optical /f)ower of the reference 
light source for each combination yof a multiplexed switched 
optical signal and a wavelength on that signal ; 

determine a calibration fadtor for each said combination 
by evaluating a function of /the reference estimate and the 
power estimate corresponding^ to said combination; and 

adjust the intensity /control signal associated with each 
switched individual opt^^al signal by the calibration factor 
associated with the particular combination of multiplexed 
switched optical sigrial and wavelength corresponding to that 
switched individual/optical signal. 

14. A system as^ claimed in claim 12, wherein said reference 
light source is^ tunable under control of the processor, 

15. A method of generating control signals for adjusting the 
intensity / of single-carrier optical signals travelling 
through ^an optical switch adapted to recombine groups of 
switched optical signals into multiplexed switched optical 
signal/s at an output end of the switch, the method comprising 
the steps of; 
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(a) controllably isolating individual switched opticj 
signals from the multiplexed switched optical 
signals; 

(b) estimating the power of the individual sv^tched 
optical signals isolated at step (a) ; and 

(c) generating the control signals as a function of the 
power estimates obtained at step Ob) and a 
reference value. 

16- A method as claimed in claim 15, furthe/ comprising the 
step of adjusting each control signal as / function of the 
wavelength and multiplexed switched optical, signal associated 
with the corresponding isolated signal, 



fur the r~ c ompr i s i ng" the^ 



-1-7-- — A-^method_ as ._claiicied__.in-- claim 
steps of: 

in advance of a connection i^iap change affecting a^subset 
of said single-carrier optical signals, generatifig control 
signals for gradually deo^asing the intensity of the 
affected signals to a nominal^value; and 

following said connection map chang^, generating control 

signals for gradually increasing/^he intensity of the 

/ y' 
affected signals to t^e reference value. 

18. A method as yclaimedx^in ciaim--i5, further comprising the 
steps of: / ^ 

in advan^^^f^ a connection map change affecting a subset 
of said single-carrier optical signals, generating control 
signals fo^ decreasing, to a nominal value, the intensity of 
the affei^^ed signals in groups thereof; and 

Sllowing said connection map change, generating concrol 
si^n/ls for increasing, to the reference value, the intensity 
^^of^the— affected— s-i-gnais—i-n-g-roups -thereof-: 

/ 
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19. An equalizer for generating control signals used /n 
adjusting the intensity of single-carrier optical sig^ls 
travelling through an optical switch adapted to r^cpmblne 
groups of individual switched optical signal/ into 
multiplexed switched optical signals at an output ^d of the 
switch, the equalizer comprising: 

first means for controllably admitting individual 
switched optical signals from the multi|2aexed switched 
optical signals; 

second means, connected to the /first means, for 
estimating the power of the admitted/ individual switched 
optical signals; and 

means, connected to the second yfaeans, for generating the 
control signals as a function o^^he power estimates and a 
reference value. 

20. A switch for optical signals, comprising: 

a plurality of wavele/gth division demultiplexers, each 
having a demultiplexer /input port and a plurality of 
demultiplexer output ports; 

a plurality of ^avelength division multiplexers, each 
having a plurality/ of multiplexer input ports and a 
multiplexer output /ort; 

a plurality Af optical splitters, each being connected 
to the multiplexer output port of a respective one of the 
wavelength division multiplexers; 

a switching core connected between the wavelength 
division demultiplexers and the wavelength division 
multiplexers, for providing an optical path from each 
demultiplexer output port to any one of a corresponding 
plurali/y of the multiplexer input ports; 
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a plurality of variable optical intensity controllei 
(VOICs) positioned in respective ones of the optical patfts, 
each VOIC being arranged to control the intensity 6t a 
narrow-optical-bandwidth optical signal present in the 
respective optical path in accordance with a r^pective 
intensity control signal; and 

an equalizer connected to the couplers and x/> the VOICs, 
for producing an estimate of the optical power of each 
narrow-optical-bandwidth optical signal after switching by 
the switching core and for generating the /intensity control 
signals as a function of the estimates of Optical power. 

21. A switch as claimed in claim 20/ wherein the VOICs are 
positioned between the switching .core and the wavelength 
division multiplexers. 

22. A switch as claimed in c-l4im 20, wherein the VOICs are 
positioned between the wavel^gth division demultiplexers and 
the switching core. 

23. A switch as claimed in claim 20, wherein the equalizer 
comprises : / 

for each of ^tTae optical splitters, a corresponding 
wavelength division demultiplexer connected to an output of 
said splitter; / 

for each / wavelength division demultiplexer in the 
equalizer, a plurality of optical receivers connected to said 
demultiplexer; 

for e^h optical receiver, a power estimator connected 
thereto ;^and 

a common controller connected to each power estimator; 
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said controller being adapted to read a power estiinart:e 
from each power estimator and to generate said intejasity 
control signals as a function thereof, 

24. A switch as claimed in claim 23, wherein e^h optical 
receiver is a narrow-optical^bandwidth optical r^eiver tuned 
to a single optical wavelength . 

25- A switch as claimed in claim 20, whe/ein the equalizer 
comprises : 

for each of the optical splitters, a corresponding 
wavelength-tunable optical bandpass ^filter connected to an 
output of said splitter; 

for each filter, a correspoi^ding wide-optical-bandwidth 
optical receiver connected theretb; 

for each optical receiver, a corresponding power 
estimator connected thereto; Xnd 

a controller connecteji^ to the power estimators and to 
the filters; 

said controller b^lng adapted to selectably tune the 
filters, to read power estimates from the power estimators 
and to generate said/ intensity control signals as a function 
of the power estima;ces, 

26. A switch as' claimed in claim 20/ wherein the equalizer 
comprises: 

an opticJal switch matrix having a plurality of inputs 
respectively connected to the plurality of splitters and 
having a n'lurality of controllably erectable mirrors; 

a wavelength division demultiplexer connected to an 
output v6f said switch matrix; 

plurality of optical receivers connected to said 
demultiplexer in the equalizer; 
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a plurality of power estimators respectively connects 
to the plurality of optical receivers; and 

a controller connected to the power estimators to 
said optical switch matrix; 

said controller being adapted to selectably ^aise one 
mirror at a time on the optical switch matrix, to/ read power 
estimates from the power estimators and to cfenerate said 
intensity control signals as a function /of the power 
estimates. 

27, A switch as claimed in claim 26, /i/herein each optical 
receiver is a narrow-optical-bandwidth/optical receiver tuned 
to a single optical wavelength. 

28, A switch as claimed in claim 26, wherein the switching 
core comprises a plurality / of core optical switching 
matrices, each core optical /switch matrix being associated 
with a distinct optical wavelength. 

29- A switch as claimed in claim 28, wherein the switching 
core further comprises a wavelength-converting inter-matrix 
switch connected to /the core optical switching matrices, for 
receiving optical /signals from the core optical switching 
matrices, converting each received optical signal to 
electrical fori/ and transmitting each converted signal at a 
changed wavelength to the core optical switch marrix 
associated with the changed wavelength . 

30- A S/Witch as claimed in claim 29, wherein at least one 
optical/ switch matrix in the equalizer is in a stacked 
relationship with respect to one or more core optical switch 
matzTices . 
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31. A switch as claimed in claim 29, wherein at least oixe 
optical switch matrix in the equalizer is parallel to ^nd 
aligned wirh one or more core optical switch matrices, 

32. A switch as claimed in claim 20, wherein the equalizer 
comprises: 

a first optical switch matrix having a plvfrality of 
inputs respectively connected to the plurality j6f splitters 
and having a plurality of controllably erectabl^ mirrors ; 

a wavelength division demultiplexer q6nnected to an 
output of said first switch matrix; 

at least one second optical switch /matrix, each said 
second optical switch matrix having a /plurality of inputs 
connected to the wavelength division/ demultiplexer in the 
equalizer and having a plurality op^ controllably erectable 
mirrors; 

for each second optical switch matrix, a corresponding 
optical receiver connected to an/ output thereof; 

for each optical recover, a corresponding power 
estimator connected thereto; /and 

a controller connected to the power estimators, to the 
first optical switch ma-^ix and to the at least one second 
optical switch matrix; 

said controller /being adapted to selectably raise one 
mirror at a time on /the first optical switch matrix, to raise 
one mirror at a /time on the at least one second optical 
switch matrix, /to read power estimates from the power 
estimators and /to generate said intensity control signals as 
a function of/the power estimates. 

33- A swj/tch as claimed in claim 32, wherein the switching 
core comprises a plurality of core optical switching 
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matrices, each core optical switch matrix being assoc±a;t 
with a distinct optical wavelength. 

34- A switch as claimed in claim 33, wherein the s;6itching 
core further comprises a wavelength-converting in;eer-matrix 
switch connected to the core optical switching ma^triceSr for 
receiving optical signals from the core optiGJal switching 
matrices, converting each received optical signal to 
electrical form and transmitting each converted signal at a 



changed wavelength to the core opti 
associated with the changed wavelength . 




switch matrix 



35, A switch as claimed in claim 3A, wherein at least one 
optical switch matrix in the ecmalizer is in a stacked 
relationship with respect to one yor more core optical switch 
matrices - 

36, A switch as claimed in^ claim 34, wherein at least one 
optical switch matrix in /the equalizer is parallel to and 
aligned with one or moreycore optical switch matrices. 

37, A switch as claimed in claim 20, wherein the equalizer 
comprises: 

a first opt>ical switch matrix having a plurality of 
inputs respectively connected to the plurality of splitters 
and having a plurality of controllably erectable mirrors; 

a wavelength division demultiplexer connected to an 
output of^said first switch matrix; 

at /least one second optical switch matrix, each said 
second /optical switch matrix having a plurality of inputs 
connected to the wavelength division demultiplexer in the 
equalizer and having a plurality of controllably erectable 
mirrors; 
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a coupler connected to an output of each second opticsa 
switch matrix; / 

a wide-optical-bandwidth optical receiver connectea to 
the coupler; / 

a power estimator connected to said optical Receiver; 
and / 

a controller connected to the power estima^tor/ to the 
first optical switch matrix and to the at least one second 
optical switch matrix; / 

said controller being adapted to seleictably raise one 
mirror at a time on the first optical swi^h matrix, to raise 
one mirror at a time on the at leas;^ one second optical 
switch matrix, to read power estimates from the power 
estimator and to generate said intensity control signals as a 
function of the power estimates. 

38- A switch as claimed in cJ^im 37, wherein the switching 
core comprises a plurality of core optical^ switching 
matrices, each core optical switch matrix being associated 
with a distinct optical wavelength. 

39. A switch as clainted in claim 38, wherein the switching 
core further comprises a wavelength-converting inter-matrix 
switch connected to^ the core optical switching matrices, for 
receiving optical/ signals from the core optical switching 
matrices, converting each received signal to electrical form 
and transmitting each converted signal at a changed 
wavelength to^ the core optical switch matrix associated with 
the changed /wavelength - 

40. A switch as claimed in claim 39, wherein at least one 
opticay switch matrix in the equalizer is in a stacked 
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relationship with respect to one or more core optical switc 
matrices . 

41. A switch as claimed in claim 39, wherein at leasTt one 
optical switch matrix in the equalizer is parallel /to and 
aligned with one or more core optical switch matrices^ 

42. A switch as claimed in claim 20, wherein 1;^e equalizer 
comprises: 

an optical switch matrix having a plurality of inputs 
respectively connected to the plurality /f splitters and 
having a plurality of controllably erectable mirrors; 

a wavelength-tunable optical bandpass filter connected 
to an output of said optical switch ma^ix; 

a wide-optical-bandwidth optical receiver connecred to 
said filter; 

a power estimator connected/ to said optical receiver; 

and 

a controller connected to the power estimator, to the 
filter and to the optical sw/tch matrix; 

said controller bein/ adapted to selectably tune the 
filter, to selectably raise one mirror at a time on the 
optical switch matrix, yto read power estimates from the power 
estimator and to gene/ate said intensity control signals as a 
function of the pow^r estimates, 

43- A switch as/claimed in claim 42. wherein the switching 
core comprises^ a plurality of core optical switching 
matrices, each core optical switch matrix being associated 
with a distinct optical wavelength - 

44. A switch as claimed in claim 43, wherein the switching 
core further comprises a wavelength-converting inter-matrix 
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switch connected to the core optical switching matrices, fj 
receiving optical signals from the core optical switcbang 
matrices^ converting each received signal to electricaV f orm 
and transmitting each converted signal at a >6hanged 
wavelength to the core optical switch matrix associated with 
the changed wavelength . 

45. A switch as claimed in claim 44, wherein/ at least one 
optical switch matrix in the equalizer is^ in a stacked 
relationship with respect to one or more c^e optical switch 
matrices. 

46, A switch as claimed in claim 44,/ wherein at least one 
optical switch matrix in the equalizer is parallel to and 
aligned with one or more core optical switch matrices. 

4-7-, -A- -swit cR:"a's-cla imed-in_claiJiil.2.0.,- f urt her-c'ompr i s ingv^ 

a plurality of second VOI(Zs, each connected between the 
multiplexer output port of a /espective one of the wavelength 
division multiplexers and /the corresponding splitter, for 
controlling the intensity" of multiplexed switched optical 
signal exiting the waVelength division multiplexers in 
accordance with a ^spective second intensity control 
signals; 

wherein the eq)/alizer is further adapted to generate the 
second intensity ^control signals as a function of the power 
estimates. 

48. A switcK" as claimed in claim 20, further comprising: 

a plurality of second voiCs, each connected to the 
demultip^xer input port of a respective one of the 
wavelMgxh division demultiplexers connected to the switching 
cs:£e./-^ /-the- second — VOI-Gs — being- -axrangeH to control the 
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•i-ntrefvs4-t.v _ of multi plexed-^swi-feefeed— opfeL-Ga-l — s i-gna 1 s entering^ 

the wavelength division demultiplexers in accordance 
respective second intensity control signals; 

wherein the equalizer is further adapted to generate the 
second intensity control signals as a function of the power 
estimates . 

49. A switch as claimed in claim 20, further c^prising: 
a plurality of second optical splitters, each being 

optically connected to the demultiplexer /input port of a 
respective one of the wavelength division demultiplexers and 
being arranged to tap a fractional amou^ of light carrying a 
respective unswitched wavelength divl/ion multiplexed signal; 

a plurality of second VOIGs, each being optically 
connected between a respective /second optical splitter and 
the corresponding wavelength di;vision demultiplexer and being 
arranged to control the ^ intensi"^ of the respective 
unswitched wavelength division multiplexed ^signal in 
accordance with a respecjjzaye second intensity control signal; 
and 

a wide-optical-j2^andwidth power estimation unit connected 
to the second optix;al splitters, for estimating the average 
optical power / of the unswitched wavelength division 
multiplexed signals; 

wherein yfehe equalizer is adapted to generate the second 
intensity xiontrol signals as a function of the power 
estimates/ received from the wide-optical-bandwidth power 
estimation unit. 

50. A switch as claimed in claim 20, further comprising: 
a plurality of second VOICs, each being optically 

mnected to the demultiplexer input port of a respective one 
f - ^the---w.ayje.leng.th--divi-3xan" 'demulT^^ 
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to control ^th.e intensity of r'e~spertive— UHswi-tch^ 

wavelength division multiplexed signal in accordance wl^fefT a 
respective second intensity control signal; 

a plurality of second optical splitters, e/ch being 
optically connected between a respective one oy the second 
VOICs and the corresponding wavelength divisior/ demultiplexer 
and being arranged to tap a fractional /^ount of light 
carrying the respective unswitched w^elength division 
multiplexed signal; and 

a wide-optical-bandwidth power eJ^timation unit connected 
to the second optical splitters, for estimating the average 
optical power of the unsw;i^ched wavelength division 
multiplexed signals; 

wherein the equalizer \Vs adapted to generate the second 
li intensity control signal^ as a function of the power 
estimates received f rc^ the^, wide-optical^bandwidth power 
estimation unit. 

51- A switch as cLalnieci in claim 50, further comprising: 

a reference ybptical path comprising a reference optical 
receiver connected in series with a reference power 
estimation un/z, the reference power estimation unit having 
an output connected to the processor; and 

a reference light source having an output coupled to 
each unswitched wavelength division multiplexed signal at the 
input of the wide-optical-bandwidth power estimation unit and 
also 15eing coupled to an input of the reference optical 
rece/ver. 



A system as claimed in claim 51, wherein the reference 
ight source is connected to the processor by a control link 
/and whe.imn the- processor -is further adapted- t*o"r 
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efetain — ^rom — trh& — ^reference — ^power — estimation — uB-i-t- 
reference estimate of the optical power of the ref.erepfce 
light source; 

apply control to the wide- opt ical-bafidwidth /power 
estimation unit in order to obtai'iT an estimate of they^ptical 
power of each unswitched wavelength division myt^tiplexed 
signal; I ^ ^ 

determine 



a calibra.tioil factor for-''eac>i unswitched 

V ^ 

wavelength division .multiplexed signal by / evaluating a 
function of (I) the reference estimate and/ (II) the power 
estimate of the unswitched wavelength diyision multiplexed 
signal; and-^ 

adjust the second intensity control signal associated 
with^each unswitched wavelength division multiplexed signal 



i>y^the-associated eal-ibration factor. 




L plurality of/inputs for 
optical sim33ls, the front 
controllably/^ admit individual 
the jiCultiplexed switched 

to the front end 
individual switched 

signals; 

'unit connected to the optical 
the electrical signals, 
estimates of optical power; and 
:o the power estimation unit and 
the processor being adapted to 
admit selected individual 
^ssor being further adapted 
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to generate the intensity control signals from the estimate/s 
of optical power. 

54- A switch as claimed in claim 53, wherein the intensity 
control signals are produced sequentially as a rime-diT^-ision- 
multiplexed intensity control signal, the equalizer/ further 
comprising: 

a demultiplexer having a data input and a cc^htrol input 
both connected to the processor and having a /plurality of 
outputs, for receiving the time-diviaaon-multiplexed 
intensity control signal at the data /input and for 
controllably distributing time-based porti>ons of the time- 
division-multiplexed intensity control signal to selected 
ones of its outputs as a function of thfe signal received at 
its control input; and / 

a latching circuit having a/ plurality of inputs 
connected to the outputs of / the demultiplexer, a 
corresponding plurality of outputs/ connected to the VOICs and 
a control input connected to the^ processor, for transferring 
the value at any one of its^ inputs to the corresponding 
output in response to the S'ignal received at its control 
input and subsequently holdin'g that value. 

55. A switch as claimed in claim S3, further comprising: 

a reference path having a reference optical receiver 
connected in series w^th a reference power estimation unit, 
the reference powei/ estimation unit having an output 
connected to the processor; and 

a reference 1/ght source for controllably emitting light 
having a selectable wavelength, the output of the reference 
light source being coupled to each multiplexed optical signal 
at the input oy the front end circuit and also being coupled 
to an input of /the reference optical receiver - 
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56- A switch as claimed in claim 55, wherein the refere^JCe 
light source is connected to the processor and whereii/ the 
processor is further adapted to: 

obtain from the reference power estimation / unit a 
reference estimate of the optical power of the / reference 
light source without the effect of the front end oircuit; 

apply control to the front end circuit/ in order to 
obtain an estimate of the optical power of^ the reference 
light source for each combination of a multiplexed switched 
optical signal and a wavelength on that sigfnal; 

determine a calibration factor for ^ch said combination 
by evaluating a function of the refeirfence estimate and the 
power estimate corresponding to said Combination; and 

adjust the intensity control sfgnal associated with each 
switched individual optical signa/ by the calibration factor 
associated with the particular/ combination of multiplexed 
switched optical signal and wavelength corresponding to that 
switched individual optical s/gnal. 

57. A switch as claimed /n claim 55, wherein said reference 
light source is tunable i/nder control of the processor. 

58, A method of individually controlling the intensity of a 
plurality of optiical carrier signals capable of being 
switched by a switching core and recombined into wavelength- 
division multiplied (WDM) optical signals by a plurality of 
wavelength division multiplexers, comprising: 

tapping L portion of each WDM optical signal after 
recombinatioja by the multiplexers to produce a respective 
tapped optical signal; 
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processing each tapped optical signal to produc^<?&n 
estimate of the power of each optical^^g^xei:^ signal 
contained in the respective 

adjusting the irxterfsity of each optical carrier signal 
prior to recprntdTnation by the multiplexers as X function of 
the po> 

59. A method of calribrafeing—power estimates received"- at — a 
processor connected to an optical ca?rrier selection circuit 
in an intensity control loop^ compj^sing the steps of: 

obtaining a reference estirj^te^qf the optical power of a 
reference light source with^t , the effect of the optical 
carrier selection circuit; / / 



controlling the 
order to obtain an 
reference light 



lical carrier selection circuit in 

^ i 
jstimate of the optical'^ power of the 



rce for each o^ a'- plurality of possible 
optical paths th^fough the optical^carrier selection circuit; 

generatiiig a calibration factor for each path by 
evaluating/ a function of the difference between the 
corresponding received power estimate and the reference 
estimate; and 

adjusting subsequent power estimates for each path by 
/6he correspjsnding—calibration-'fa'ct'or': 
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